Emerging Raf inhibitors.
The Raf/MAPK kinase/extracellular-signal-regulated kinase pathway is often activated by genetic alterations in upstream signaling molecules. An integral component of this pathway, BRAF, is also activated by mutation, especially in melanoma and thyroid cancers. The Raf/MAPK kinase/extracellular-signal-regulated kinase pathway has profound effects on proliferative, apoptotic and differentiation pathways as well as the sensitivity and resistance to chemotherapeutic drugs. This review discusses targeting of Raf which could control abnormal proliferation in cancer and other proliferative diseases. The important roles that genetics plays in the response of patients to Raf inhibitors is also evaluated. We also discuss the rationales for approaches combining Raf inhibitors and chemotherapeutic drugs. Various Raf inhibitors have been developed and are being clinically used to treat patients with melanoma, thyroid, hepatocellular and renal cell cancers. Some 'Raf-kinase inhibitors' affect other kinases which are also expressed on malignant cells; yet, these inhibitors have proven useful in the therapy of certain cancer patients. Other more recently developed Raf specific inhibitors have shown success in the treatment of tumors bearing Raf mutations. The development of Raf inhibitors has significantly advanced cancer therapy in the past decade.